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INTRODUCTION
HE failure mode and effect analysis is used to identify and analyzed: (1) all failure mode of different parts of the system, (2) effects of these failure mode on the system and (3) how to circumvent the failure and/or moderate the effect of the failure system. FMEA is a step by step tactic to identifying all possible failure throughout the processes. "Effect Analysis" denotes to studying the consequences of those failures [12] . The motivation for undertaking a Process FMEA is to continually develop products and process consistency thereby increasing customer satisfaction [8] .
The FMEA was developed and implemented for the first time in 1949 by U.S. Army and later executed in Apollo space programme to temperate the risk [5] . FMEA is a very significant method which should be engaged in companies for 10350 an engineering design, production process and new product in planning and production sphere in product life cycle. Purpose of FMEA is founding links between causes and effects of defects, as well as searching, solving and drawing the best decisions regarding solicitation of applicable action.
II. LITERATURE REVIEW
In 1950s the increasing attention paid to safety and the need to prevent predictable accidents in aerospace industry led to the development of the FMEA methodology. Later, it was introduced as key tool for increasing quality and efficiency in manufacturing processes [10] . In 1977, Ford Motors introduced FMEA to address the potential problems in the Research and Development (R&D) in the early stage of production and published the Potential Failure Mode and Effects Analysis Handbook in 1984 to promote the method. Later on the automobile manufacturers in America also introduced the FMEA into the management of suppliers, and took it as a key check issue [13] . Find out reasons behind the failure of some subjects of mechanical engineering course and after analyzed the system through FMEA and they suggested recommend to solve the problem [15] . Execute FMEA to develop an effective quality system and to improve the current production processfor the better quality of the products [14] . Applied FMEA model in salmon processing and packing industry in joint with ISO 22000 and they got the valuable result from implementation [7] .The FMEA has the potential to improve the reliability of Wind turbine systems especially for the offshore environment and made system cost effective [3] . Modified failure mode and effects analysis (MFMEA) method to select new suppliers in term the supply chain risk's perspective and applies the analytic hierarchy process method and found excellent result [11] . Applied FMEA technique on two products flywheel and flywheel housing and prevent different failure mode and suggestions were successfully implemented and the industry gained considerably in terms of both money and time [4] . Used FMEA to optimize the decision making process in new product development in automobile industry [2] . Implemented FMEA at the design stage As such, they could be compared with Failure Reporting, Analysis and Corrective Action System results once actual failures are observed during test, production and operation. They recommended taking appropriate actions to avoid possibility [1] .
III.
CONCEPT OF FMEA Failure mode and effect analysis is an analytical technique (a paper test) that combines technology and experience of people in identifying probable failure mode of product or T ISSN 2277-5056 | © 2014 Bonfring process and planning for its abolition. FMEA is a "before-theevent" action requiring a team effort to easily and inexpensively alleviate changes in design and production.
FMEA can be explained as a group of events projected to
• Recognize and evaluate the potential failure of a product or process and its effects.
• Identify actions that could eliminate or reduce the chance of potential failures.
• Document the process. FMEA can be used as an individual project tool. However, it is strongly recommended that use to generate corrective action in a process improvement project. An FMEA is not a trivial tool rather it requires significant effort from a diverse team.
FMEA method use at [9] :
• Formation of the product concept, for checking whether all prospects of the customer are included in this concept.
• Define the product, in order to check whether projects, service, supplies are appropriate and controlled in the right time.
• Process of production, in order to check whether documentation primed by engineers is fully carried out.
• Assembly, for checking whether the process of the assembly is compatible with documentation.
• Organization of the service, in order to check whether the product or the service is pleasant with recognized criteria.
IV. DOCUMENTATION PROCEDURE FOR FMEA

A. Item and its Functions
Specify all the functions of an item, including the environment in which it has to operate.
B. Potential Failure Mode
• Considering past failures, present reports, brainstorming.
• Describe in technical terms and not as customers will see.
• For e.g. cracked, deformed, loosened, short circuited, fractured, leaking, sticking, oxidized etc.
C. Potential Effects of Failure
• As perceived by the customer (internal/end user).
• For e.g. erratic operation, poor appearance, noise, impaired functions, deterioration etc.
D. Severity
Severity is the assessment of the seriousness of the effect of the potential failure mode. In this we have to determine all failure modes based on the functional requirements and their effects. An example table of severity is given below. 
G. Occurrence
Occurrence is the chance that one of the specific cause/mechanism will occur. In this step, it is necessary to look at the cause of a failure and how many times it occurs. Looking at similar products or processes and the failures that have been documented for them can do this. A failure cause is looked upon as a design weakness. An example for occurrence rating is given in following table. 
H. Current Design Control
The control activities generally include Prevention Measures, Design Validation, and Design Verification Supported by physical tests, mathematical modeling, prototype testing, and feasibility reviews etc.
I. Detection
• Relative measures of the ability of design control to detect wither a potential cause/mechanism or the subsequent failure mode before production.
• Supported by physical tests, mathematical modeling, prototype testing, feasibility reviews etc. 
J. Risk Priority Numbers (RPN)
RPN is the indicator for the determining proper corrective action on the failure modes. It is calculated by multiplying the severity, occurrence and detection ranking levels resulting in a scale from 1 to 1000.After deciding the severity, occurrence and detection numbers, the RPN can be easily calculated by multiplying these 3 numbers: RPN = Severity × Occurrence × Detection. The small RPN is always better than the high RPN. The RPN can be computed for the entire process and/or for the design process only. Once it is calculated, it is easy to determine the areas of greatest concern. The engineering team generates the RPN and focused to the solution of failure modes.
K. Recommended Actions
Beginning with high RPN and working in descending order
• The objective is to reduce one or more of the criteria that make up the RPN.
• Typical actions are design of experiments, revised test plans, revised material specifications, revised design etc.
• Important to mark "None" in case of no recommendation for future use of FMEA document.
L. Responsibilities and Completion Dates
Individual or group responsible for the recommended actions and target completion date to be entered.
M. Actions Taken
Brief descriptions of the action taken to be entered after actual actions are taken by the team.
N. Revised RPN
Recalculation of Severity, Occurrence and Detection rankings after implementation of recommended actions and thus calculation of revised RPN.
Revised RPN=revised (Severity× Occurrence × Detection)
The process for conducting FMEA can be divided into following steps. These steps are briefly explained as follows.
• Step 1: Collect the functions of system and build a hierarchical structure. Divide the system into several subsystems, having number of components. 
VI. CASE STUDY AND FMEA ANALYSIS
A cylinder head is the closed, and often detachable, end of a cylinder located in an internal combustion engine. It is typically found on the top portion of the engine block as shown in Figure 1 . The cylinder head is an integral component of internal combustion engines. It conveys air and gasoline to the combustion chamber and serves as a cover for the cylinders. The main function of the cylinder head is to help the head gasket seal the cylinders properly so that they are able to build enough compression for engine operation.
•
In the vast majority of four stroke engines, the cylinder head mounts the entire valve gear and provides the basic framework for housing the valves as well as the spark plugs and injectors.
• Injector Bore etc. Criteria for ranking of severity occurrence and detection are selected suitably by analyzing the past failure records of the machine. Firstly, the basic requirements of the manufacturing processes are studied and then the potential failure mode of the specific process is found out. After that the potential effects of the failure mode are noted with their severity value. The occurrence value for the potential causes and their prevention is also calculated. The Detection value is assigned to the failure mode and finally the R. FMEA provides a discipline/methodology for documenting this analysis for future use and continuous process improvement. It is a systematic approach to the analysis, definition, estimation, and evaluation of risks. Following a standard setup procedure will reduce setup time and improve part accuracy thereby increasing the quality and efficiency of processes. Many measures like standard operating procedures, Master piece of Correct Depth is Provide for Setting, Inprocess inspection, process drawing, and first piece inspection. FMEA analysis may easily help in improving the efficiency of the manufacturing process and quality of product thus decreasing the number of defective products and saving of rework cost and time. For each specific process the preventions suggested in the table can considerably decrease the loss to the manufacturing industry in terms of both money and time.
